Effects of serotonin on intracellular calcium in embryonic and adult Helisoma neurons.
The neurotransmitter serotonin has been shown to regulate neurite outgrowth in many embryonic and adult Helisoma neurons. To determine whether intracellular calcium concentration is also regulated by serotonin in large numbers of neurons, the calcium indicator Fura 2 was used to measure intracellular calcium in mass-dissociated cultures of embryonic and adult neurons. Comparisons between embryonic and adult neurons revealed that embryonic neurons have a narrow population distribution of rest intracellular calcium levels around relatively low values. In contrast, the population distribution for adult neurons covered a much wider range of rest calcium concentrations. In both embryonic and adult cultures, serotonin induced a shift in the population distribution of calcium concentrations to higher levels, and increased the mean and median calcium concentrations. Analysis of individual adult neurons prior to and following the addition of serotonin revealed that approximately 50% of the neurons responded with an increase in calcium concentration. In contrast, there was no evidence of a serotonin-induced decrease in calcium concentration in any neurons. Since the percentage of neurons responding to serotonin in this study is very similar to the percentage that responded in previous studies on neurite outgrowth, these data support the hypothesis that an increase in intracellular calcium is a common intermediate step in the regulation of neurite outgrowth by serotonin throughout the Helisoma nervous system.